Trypticase soy agar supplemented with sucrose, sodium chloride, bile salts, and triphenyltetrazolium chloride is an improved plating medium for the isolation of Vibrio parahaemolyticus from samples of seawater, permitting better differentiation of this organism from Vibrio alginolyticus and other bacteria.
Trypticase soy agar supplemented with sucrose, sodium chloride, bile salts, and triphenyltetrazolium chloride is an improved plating medium for the isolation of Vibrio parahaemolyticus from samples of seawater, permitting better differentiation of this organism from Vibrio alginolyticus and other bacteria.
Recovery of Vibrio parahaemolyticus from the marine environment is complicated because Vibrio alginolyticus is often present. The latter may obscure colonies of V. parahaemolyticus growing on the agar plates by their numbers or by producing acid on sucrose-containing media, such as thiosulfate-citrate-bile-sucrose agar (TCBS) (3), a common medium used today for the isolation of vibrios. Studies on the ecology of V. parahaemolyticus in our laboratory have demonstrated that TCBS agar is of dubious value in certain circumstances. Separation of V. parahaemolyticus from V. alginolyticus by means of colonial appearance was difficult on many occasions, especially in seawater samples containing large numbers of V. alginolyticus. Isolation of V. parahaemolyticus was often hindered due to inability to recognize the flat, blue to green colonies on TCBS agar. The fermentation of sucrose by V. alginolyticus interfered with the detection of V. parahaemolyticus colonies because the latter appeared yellowish and similar to colonies of V. alginolyticus on TCBS agar.
A plating medium was devised that would be more suitable for the isolation and differentiation of V. parahaemolyticus. Best results were obtained with Trypticase soy agar (BBL Microbiology Systems), modified by adding the following to 1 liter of distilled water: 40 g of Trypticase soy agar, 25 g of sodium chloride, 20 g of sucrose, 0.5 g of bile salts no. 3 (Difco Laboratories), and 3 ml of a 1% solution of triphenyltetrazolium chloride. The ingredients were dissolved by agitation and boiling for 1 to 2 min, sterilized at 121°C for 15 min, and cooled to 45 to 50°C; the pH was adjusted to 7.1. The medium (TSAT) was poured into petri plates and stored in the refrigerator until used (within 2 weeks).
TSAT was tested with strains of Vibrio organisms isolated from various sources in Panama (4, 5) and with selected Enterobacteriaceae species that may occur as contaminants in the marine environment.
Differentiation of V. parahaemolyticus on TSAT is based largely on the color change and size of the colonies; V. parahaemolyticus colonies are a bright red, whereas V. alginolyticus colonies are white and smaller and occasionally have tiny pink centers.
Pure suspensions of V. parahaemolyticus and V. alginolyticus in 3% NaCl solution and of different Enterobacteriaceae in 0.85% NaCl solution were used to inoculate TSAT. These were prepared from cultures grown for 18 to 20 h on Trypticase soy agar containing 3% NaCl (TSA-3% NaCl) and standardized to 59% transmission with a Coleman Junior Spectrophotometer at 530 nm. Each bacterial suspension (Table 1) was further diluted 1:10 with the appropriate NaCl diluent and then streaked with a calibrated loop (0.01 ml) on TSAT in duplicate. All plates were examined after 20 to 24 h of incubation at 36°C.
Experiments to detect V. parahaemolyticus in mixed cultures consisted of mixing a portion of each suspension listed in Table 2 with an equal volume of V. parahaemolyticus, streaking two loopfuls from each of the mixtures onto TSAT and TCBS in duplicate, and examining the plates after overnight incubation at 36°C.
Growth in V. parahaemolyticus was also compared on TSA-3% NaCl, a noninhibitory medium, on TCBS and on TSAT. Serial 10-fold dilutions of a V. parahaemolyticus standardized suspension were prepared in 3% NaCl solution. Duplicate plates of each medium were inoculated with 0.01 ml of each dilution. The colonies were counted 20 to 24 h after incubation at 360C.
TSAT was evaluated for use in surveys of marine waters by collecting seawater in sterile bottles from approximately 1 ft (ca. 30.48 cm) below the surface of the ocean in the Bay of Panama. Forty-seven samples obtained from sites 2 to 20 km from the coast were examined. After being mixed, 0.1-ml portions from each sample were transferred with sterile pipettes and streaked onto TSAT and TCBS media. All plates were incubated at 36°C for 20 to 24 h and then examined for typical V. parahaemolyticus colonies. Colonies from TSAT and TCBS plates were transferred to triple sugar iron (TSI) agar slants containing 3% NaCl and to regular TSI slants and identified by conventional procedures (1, 2) .
Colony characteristics on TSAT of the Vibrio and Enterobacteriaceae species studied are shown in Table 1 . Note that V. parahaemolyti- cus produced red colonies that were smooth, flat, and 2 to 3 mm in diameter. V. alginolyticus formed white colonies 1 to 2 mm in diameter when close to each other, but when well isolated some developed tiny pink centers. Proteus species formed red colonies that could not be differentiated from V. parahaemolyticus. When the TSAT plates were held for an additional 24 h at room temperature, the red color of V. parahaemolyticus colonies was enhanced and their size was increased, permitting still better recognition of these colonies.
With mixed cultures, differentiation of V. parahaemolyticus was distinctly better and more consistent on TSAT than on TCBS. V. parahaemolyticus was readily differentiated from V. alginolyticus and the other bacteria growing on the TSAT. Proteus colonies, on the other hand, could not be differentiated from V. parahaemolyticus (Table 2) .
Colony counts of V. parahaemolyticus on the three media tested showed some differences. There was a slight decrease in sensitivity on TSAT compared with TCBS. The viable colony count per milliliter for TSA-3% NaCI, TCBS, and TSAT was 2.5 x 107, 1.6 x 106, and 1.4 x 106, respectively. The number of colonies reported for each medium is the average from two experiments. TSAT appeared to be slightly more inhibitory for V. parahaemolyticus than did TCBS.
Parallel inoculations of seawater onto TSAT and TCBS revealed that TSAT was more effective than TCBS in producing red V. parahaemo-VOL. 45, 1983 NOTES 311
